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(57) Abstract: 

PROBLEM TO BE SOLVED: To stabilize electromagnetic 
conversion characteristics and to decrease Barkhausen 
noises and surge fluctuations by forming permanent 
magnet films thinly at both ends of a magnetoresistance 
effect element. 

SOLUTION: The central active region of the 
magnetoresistive head is composed of an MR film 3, a 
SAL 1 which is a soft bias film for impressing a 
transverse bias and a separating film 2 for separating 
two magnetic films. The end passive regions impart a 
longitudinal bias to the central active region. The 
permanent magnet film 7 is formed thinner than the total 
of the SAL 1, the separating film 2 and the MR film 3 
after the SAL 1, the separating film 2 and the MR film 3 
are formed to the prescribed shape after the formation 
of the MR film 3 to the prescribed shape. A taper is 
formed at the permanent magnet film in such a manner 
that the film remains at the end with the MR film 3 by 
removing the film so as not to remain in the part of the 
MR film 3. 
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[0 0 7 1 ] Hii. m&mottnt ±en i - 

Fel^C, Co«-5j®^«JKT©«SHT?jB5jD 
C gl^li C o 3 0 - 8 5 N 

[0 0 7 2 ] *fc^«Ett«|gS©t*W<tLTi±. Au, 
Ag, Cu05l?tt<it>-o^l^Ct*WiU^ 

c n e» ©i&ttffi'&ig[ i ©m^^-^c ct o xmfmm#b 

©»Jfc©— flltt* i«Lhl^ N i O, NiFe,Cu, N 
iFe, Cu, NiFe, N i O^WS^SfJi UfcW-— 
«OSffi*ElT45. 3Ste_tC NiO, C 50 
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o/NiFe, Cu, Co/NiFe, Cu, Co/N 
iFe, N i 0*JI|S2?cSfJiLfcjKC--*r©««i*ELT 

[0073] g&w*. ^s^oa^ffifsa&^^ti. s 

K±f:, NiO, CoNiFe, Cu, NiFe, C 
u, Co/NiFe, NiO^IMIL/cii:-^ 

SHii;©{&T*ffi«)TSft4sK)CIS3&±U HSfr±ffi^*lRj 

plfgC Ura^©^^&{iJ;^^©^©^b 
£x tH*©(5T^Lti|S&jh-|-5Ci:*<-C#«3^t»-C* 

[0 0 7 4] *SgiB©ffifliE«i?l4=Sfili> C© J; -9 K 

tzm*m.mz^z.tfi*x%2> 0 
[0 0 7 5 ] *&w<Dmm,mmm^w^mM£ti%m 

< Mit&mmLtzm-omm&&m&m*mxxmm 
[0076] c (Dmtt&mmmz - < s^e ltei 

mj&Lxm-<DMQm<Dm>itj)<®&L, n—omnmo 

ttK©S^©Wb©^ft*<5»l^(-*fUT5Sc^(-»b 
[0 0 7 7] ^fi8ttJS*/M,TB»«-r«»ttK©ra-Cffi 

E^©ffii»©Wb©fi£©ffittfttt£^ 
J; o tl^O X h° >© ft * LTfc3L©ffl62ga« 
**ttffi»ffiffi&*;&<&l;So c©Sft* 
i*IRffii*|-e©maiE©iR]£, £te©Wb©ft£Kte#L/j: 

[0 0 7 8] ffi^ffifiLSE&^^O^Jgffittt/h^^i* 

So 

[0 0 7 9 ] #3^©. aVTXHU^-^M 
0 0^t> 2 0 Q3Lj\,xTy Ft-fZtmVtKJ: 
^l^tl^H k iiD:iW©TO J; < , /nV 
TXffi|^<fc»)/hdo^ 0.4 ^lOOi^fvK* 
TO5:i«U\ #$6W©»&ffiffi&a«^-? 
ii3fi»ttJS©JP$*«F(=l 0frt>5 0D^"C^< UT*> 
as*©ffiT*^l;ft^Ci:3^6. 1 ^ 

<. amssL^^©a@^wb^-ti-^^©-c^^o 

[0 0 8 0 ] JK±©jft3&M&. *ISDi©»^SE«S^fa 




15 

3^m, h^y^sO. 2 ~4jczrru "T^ib^ ®bEH* 
l&SKfc^T. 1-3 OGb/i n 2 ©E^ffiffi^^f 

[0 0 8 1 3 

(Wfefll 1)01 (i«M©^^ffi»li^7 K© 
ifSALl, M2feJ;0'MR13^ 
im?k!&mi>tz 0 MRM3 £bT80at%NiFe£/BWc o * 

©&. ^tfelill^±cx^y>';W©^ h u^x 

Ott^fi*©±iSS AL 1, J:IB5>BW2*J«fcOfJLIBM 

£>T * > t"-Ai:S Ufc £ £ HUES 

Sffgl&fSift &MJ&t Z> frAWfcm 7 J; &W®m 8 £tt 
jfb*: 0 fr#J&G&£ iTCoo. a2Cro.09Pto.09K 

teCOo. soCro. osPto. 09CZr0 2 )o. oafl££jBtf\te 0 ^ 

tU©7m^^(iRFx^N°^^i*^ e t|9^L. 

y hJLKZrOa ^y^ffifi-rSCifCj;?) CoCrPt 

m^nzrOzmmzmmistzo &&m7sm7 commit* 

$&WlW$,ttZ-Z>'<4 TX^xMCOo- saCro- o 9 Pto. 09 
f&b Coo. soCro. osPto. o9(Zr0 2 )o. 03 L^tw*£ 
5 <fc "3 -etl-e'tl 5 0 nm, 5 2 nml^^. *tl<€tl 
©*AfflC&K©«ffi^j(i600O e &O*1200O e Trfeo 
/Co x^>v;uJi(r#^L/c7m^^ c t(>'m^ 
fcU 'J 7 ht7i:J; Dxf>->;i/i*i:ift*Lfco SA 

l 1 itMRm 3 cut^v T^mn^&mu-tz t>©r* 

-T£&©T-£>£ 0 7lc^fiS5K7(iMRK3*j?rJE©^ 
t:^Lfc»SALl ( 5MM2&tfMRffi*3©^th© 
J5*J:t)3t<M$*U MRig[3©fii5^t^e>/j:^J:-5 

SSc^n^o *©&mffiJ&8*<3ff£j££*'W MRf3 

£©^^^-/W^j££ft£ 0 9tt0.4/zm ©Jf 
£©T;U = ^-©TSi54 s + 10(ift2jKmONi 
Fe^f,/^TI->^Fis ll(ilil20l 

®i:7;Kt©w^i 0 tim<om'£-imj&\MmL> 

1 2|*T i CMT^^W^l^^o 

2 122 0 0D©Taiil*<^l^tl5o MR^|3tejP£4 
0 0D© 8 0 a t 96 N i -F e^fl|t^n5 0 

coo82] :ti^ 7 K©m&»«g&*m*ii«i5£ 

oo. 82 C ro. 09 P to. oe^^ffl 0 7 KKStl^ Coo. ao 
Cro. O BPto.o9(Zr0 2 )o. oa m^'m^tl^y KT'tett 

£tz a J;oT N Coo. so Cr 0 . osPto. obC ZrOz)o. 03 ^ 
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fflSfrSWft < t£ & £ £:£5gfg L/c 0 

[0 0 8 31 *3fefiElft»«(±MRI»U «I^^TX*EPJlD 
tS77 h/<^TXK-P*SSALl<tiifSE2fiftffi|i[^lSt 

[0 0 8 4] d ©7m3ffi§£ 7 ii, ^fl8;HRj!r> £>©« 

C©fc«)tit±^»^K©«»*«!: L/C 1000 0 eJBLt*< 
i^5IT*io MMliCoPt, CoCrPt^©*^» 
TGMifrm^bftZa Co^fittttgttiC r^©Tifelgl*^ 

[0 0 8 5 ] 0 2 li*Hffli«lJ©«ag*fiFoi»^'y K© 

*5J:atMRK3*Jl^K-r5 (B2a), ^©^. Bl 
20 2 bO^ttX^Vi/JM*©* h U^X h 4 

£ D jg£t^T::©i/v?x h#c«fc ^T^x^^ti/o^i^ 

ffl«OJJESALl, ±IE^g|^2 4octO*±lBMR^3 
U l^KJ; 5 (El 2 c) fl JiffiS A 

LI, ±K3MM2fcJ;CJUiffiMRI&3©^X?3;ftT 

^zmmt^&tmmmA ^©^^Jiis 

fc££«SUfc£*IIMfc3-£5 0 £«©[HM£H*fc4''i> 

30 «fc »?0 2 c ©^7^-7^-/^4 6*<^fi£3*l£o ^(r«g«PS 
i«4 7^Mt§ D 7jcA.TC^4 9 
fcttsTTS "(0 2 d) □ ^^nt»OKtt±Exf>'> 

t) ®^^©*4»*tBi&WiSgfiiJSi&«l«^1- 5 M 
R^y K*^-TS-i*<T$So 

[0 0 8 6 ] ^^^^/^rx^^epjn-r^ 
40 y^u&cf^^&^:S»1*^*«<b^=j^^A 
T4 0 0 X/n°^^ 'J >>T(±- y /r;|/-fife^ 

«/ h^ffll^tlTofco X/^y^ 'J >^©|^©A r if 
XJE(i2mTorrt U/c 0 tt^l^?SiL/: 0 
$ t>*r^©±^C_t^+ ^ LXTJU I j-mz 

0. 3^m . $ biZ*<D±mz.±%W3&,z/-Jl'\ : &Wl& 

50 s^to, ^^^KmxLxmfmmsmmmfs,^ 
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xmi±mumi&mm*o. 7t^ ^ffist^ 120^ 

^1^^7XlCffi^«ttM^^7 K© 
n*kftt!te, 1 OMH z©M]&£$rC&4 0 0 fiVCh-o 
*:©!::** U *HSBJ3©»^y Klil 0 4 4 

jt ffifit^ $ ^ «> . tfe as msftj^ffi&ffiSLStoMi t 

•y 4vi/-8sJBS£'*>r 7Xii Ufc#^;ffi0I©ffi«£fiL3& 
KT?fcU '^TX§|©®m®^7C£^© 

[0 0 8 7] m^wn<ommmm^m.m^y k© 
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/^VTXJK©S^®3Kt^(,^TiE-^So 0 3(i8OJg^?- 

*>©-?&*<, mm$ 4 o 0DT'fe^ o »br;i/s 
-^A*jSJirr5i:J8S©S^ffiBLli±&linL. ^? l 0%~e 
i o o^ficmcttSo — fis^n»^ffiS(±se<bryi/ 1 

-<7A©iSJntrJ:oT*m(=^Lx 10%-Ciil^O. 

7 5T ctitifb^i UTUe^fbryi/S— >7A 

£g&jnbfc»^©#j-efc5a^ ffls©fb^T femora 

10 l^*iSU <b^©«^^«t!5. S^J±ffifiL©ffiE*f^S8 
•TSCi*<pJffi-C*)S 0 C©J;-5ttl«oJtffitS;©IKii. 
^©^M7n^©^nT'(^4^Ci^ffiliTfe0> <b^ 

C0 0 8 8] JfcKa*©*b^£^fcvNVrTXlR©Wtt 
(co^TiE-^5o ilii-7W8 0%t'»j;{) 

A, t^N7^7A, SMb^>, SMb^'JU^A, 
^7^y9A, #±®Mfrfb^£ LTSMb-fe U «7 

a, i{b-;;i/3-7A, mit'^y— 7 a, ^<bT;i/i — 
20 7A, ^fb^>, M^uu^a, mbv/^->7 
a, S^liii^ibtiikt 

U -7A*^5M^JnUfc«^©««^J. H^M^, ffi 
[0 0 8 9] 

[^1] 
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(11) 
1 
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S Ad 4fc 


H CE (Oe) 


H CH C° e ) 


H k ( O e ) 


B s (T) 


W&ihVJbzi - o A 


1 - 1 


0.25 


6 . 0 


0.95 




1-2 


0.3 0 


6. 5 


0.90 


BMbn? - ^ A 


1.2 


0.3 0 


6.0 


0.90 


Kib?*> 


1-2 


0.2 5 


7.0 


0.90 




1- 2 


0.2 5 


6. 5 


0.95 


BHbv4/*S/$i* 


1- 1 


0.3 5 


6. 0 


0.9 5 




1.3 


0.4 0 


7.5 


0.9 0 




1.5 


0.4 0 


6. 5 


0.9 0 




1-5 


0.4 0 


6.5 


0.9 0 




1.5 


0.3 5 


7.0 


0.9 0 




1.5 


0.4 0 


6.5 


0.9 0 




1.6 


0.4 0 


6.5 


0.9 0 




1- 6 


0.4 5 


7.0 


0.9 0 




1. 7 


0.4 5 


7.0 


0.9 0 




1. 7 


0.4 0 


7.0 


0.9 0 




2.0 


0.6 0 


15.0 


0.8 5 




1.2 


0.3 0 


4.0 


0.5 0 



[ 0 0 9 0 ] jfcR©fctorcBSMb>' , j =i>&mmistzm& 

Eli2mTorr£U §IJ¥te4 0 ODiLfc, gl©it&i/L 

7j, n^sai^, fi^M«£©^ttMb^©ffis 
£ D cm*, s^bv- g =3 >©;g^*;M^/h£ < x ig 

c©c£i*. mMk&%d<z>m<&^*^¥i)\ m&Ttmfr 



H CH : ffi{ta»t75lfil*fitt7l 
H k : m?5VRx& 
B s : tefqfiimfflfi 

zmm-ttii^ WLOit^m, mz.\*mcMB. mm. ~? 

^bftl«L<^5£fi£^lfe-r*c£. £/=&<b*to& 
U E 7y j fbW«©#<*<7jc«tt-C4>!j. &©»«£©£ 

c«#f£ffiWi/ha <fcS*<. fi^flfcsfcfc£©;*;#;*j&< 

&0.5T i^<*^Ufc 0 C©C£W;^Hi^A 

^bs-arsct^utfc'K fb^%<hi,T«&jni-*c 
coo9i] ^(wa*©^{r»b^U3zi^A*js§jn 

S814i*"C*5lfc, atf-v^-H 
'nVP h^&KKfbS^n-'* A£ 5 «jBSjDbfc»^©« 
^fcfeflW, &*nS*m^®©{t£^L/c*>©T& 

£ D 

[0 0 9 2 ] 
[1*2] 
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(12) 

a 2 
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Kt* ,ttfc A 


H CE (O e ) 


H„ u (Oe) 

C H * 


Hk(Oe) 


B s (T) 




4.0 


2.5 


7.0 


2. 1 




4.0 


2.0 


8.0 


2.3 






0.7 


15.0 


0.8 5 




8.0 


7.0 




2.1 




6.0 


5.5 




2.4 




4.0 


1 - 5 . 


1 3. 0 


0.9 0 



[ 0 0 9 3 ] gfe£5 one 

^fco^Tte-y^l' 7 018^96, 20 

'J >?*izm4 0 O eOmi^^EPifPL^o 
(±0. 1 jam iU: 0 ^ 2 Kiiit^ ©*:#>. gHbv^n 

jv ~ u / v •£&©$§■£ k & f^b v^p 3 — ^ a L 
[0 0 9 4 ] c^»j 2 ) m^mMm 1 cfcttsik^ja 40 

™©*m©tfctt£frort: 0 *iX»5Bil±RFx^y^ 
&KJ;&7&J55U ^-^7 h±i:Zr0 2 3/ci*Ta 2 0 5 
^■y^ffie-r SCiCJ;?) CoCrPt i^c^bil 
£ otitis U/Co 04i:Kf 4 0nmTO (Coo. 82 Cr 0 . 
o B Pto.o9)i-«Z« fH (Z = Zr0 2 , Ta 2 Os) ©ffi$lfir 
t^^-To Z r O a j8SlinJRT(«<t%Slffi3niol«-C«SS 

0^Tfe«ai*1200OejKJiW§e»nfc o Zr0 2l Ta 2 0 

B jSanKc*>t *TKfb«Mffij&<*# i ^ - £ KftWhim 
TLTi^oit *iXffi5BI®l*iT©«aj5R©tie>o$i 50 



1 1 CH 

H k 
B s 



& ©^Tti««btJ J&U000 O e ^ _t£ S ©teifrfb«M£ 
0. 5mol%~4mol 967?*>ort: 0 * iz^K o rt:&J5fc© C 

o c r p t t u b^affi(± o . 

5mol96~l 0mol% T*$>-otz 0 £fc4SjMK;& 

o gtfb^, h f SMb<&, vm<tm. a i SKt%, Sim 
[0095] mmm 3 ) gi 5 ^^#>j©^s^ 
c 0 0 9 6 ] ^wfi^jttujfe^j 1 kmtm&re* m&ts, 

J\sZi~frbt£&TU#+ y7m9<D±Kmfcm& 5 0 n 
m0NiO^t>^SMMl3, MRi3iLti 
$ 1 nm©8 0 a t %N i — F e-£&fl£l 4if^ 1 n 
mOColl5 ( I$2nm©Cu^^MIH 
6&t>*Jf £ 5 n m© N i F e^©#:»ffiK|j^&fj:5« 
/ nV T X fPDDffi © S A L 1 £^J& £ tltz h © T'£> £ o 
[0 0 9 7] *|W^Jfr*5(j-5MRlgtS(i^tfc©»ttJKi 
(N i Fe) T«C^ffl£§l (Cu)^*, K*^©» 
t!li&K£LfcS3Mt« (N i 0) j&^fcSflfcfr* 
6o c©^|itCJ;^> SJ!agXS©5F5c^$i. m^£©^ 
fifS(=J:Si®ffi(S;T*63&jhL/fct»©T*5o S3»ffi 
ttKi LTtt. ^^© F e M n (rit^. S^itX^T' 

©Jfif^^o^b^jN i OfcJB^. :n(a!)illg 
"C©Wm!®<b*g|ofco K©m^J(i. ^v>y K 

icjiE-r mat i x t° >^ w/momtitmi bs©@n ct o r 

A*Ufcm«E*«62pH<ffitni»b(w^$^ 
S5^»l^fflEffi*?*«Ci:*<-C§5J:-3t-^ofc 0 J^±© 
&mMffllzisi>X\*$]5 G b/ i n 2 ©§5^® 
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[0 0 9 8] *Mfe^J{r*5^5S AL 1 ltm& 

m 1 i»N i F e^&ClKb®*#flfcSi£;fc&£^ 

CO 0 9 9 ] (»fe#J4) Seii^^Jfrfctj'^^ 
lat^^I^y K©ftraHT£>£ 0 *&mi£Jf^£>/<>:£S 

A L 1 SC/MRi3 ^W^Jl^ 1 6 &$k&X!&M?$ 
TO^^^SALl, MRU 3 h L/T 
te. ;£CJP£ 5 nm0/^7D^f (Ni 8 oFe 20 ) ^ 
MMIH 6 £ LTti. J¥£ 2 nmtDCu^^ 
£ 0 &&&H£jf 1 3ilT, mm 5 0 nmCDN i O&m 

?-$z>o mmmhisx\^ mmi o nm©coCrPt, m 

iiim Cu, Ag, Au^^^^ 0 
[0 10 0] C£D<t9i:UfP|SL^ h^y ^§4 

© I >«a$tffitfbSE&**^ l*» Jfi-fef a ©J© j*t#i5-c« . £P 

[0 10 1] ^©^^ ±T©v'-^KKTtfc^ ffi 

yUKIi. ^ICo-Ta-Zr (2/iin) 1 
SS->— jUKtix ^-vn^f (2#m) ^-JJH^Co ^ 

bfcr^s^-ffli^i^o ^©j^KLTfEKi/fcMi 

[0 10 2] C©J;-5(-UT^fi!Ufcg^:ffi^ffiifLSiift 
0. 8^m fliOgSS h 5 v ? h 7 y ^ 

^^©fiiJ^^Tofco Wfe^v K©7fmte> b^v 
.trmAtim. ±T'>-^KHfiS0. 5 jam , SAMtrL^b 
^0©^^^fp]©ifiS^2 Am0fe©^l^ o 

^ Koas^ti. mEm<Dttw$s t &&citoZk'^y b*t 

M^^^7 Ktis Jffiffi^©lg©j£*<!3*<^ 

[0103] <njfc#j 5 ) bi 7 it*mMm<Dmfmm#b 
[ o i o 4 ] gi 8 \t^mmm<Dmmmm^n^-<Dm^ 

1&.&3 2iU H^W7 ISO'7 2 ©^fa 
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+(c^©^tc«i^*B]ini-r5ciT»K$n*o * 

tt^^Lfc^JT*So Z©&*5c£P6 1 £ 6 2 

Kffirt-c. s^Keart-s,, iefti-r^^fisi^©^:^^^ 

JfcftLT, ffittJR2 1©1»^<M2 2©H 

unstrap u sm§i2 2<omit<Dkimism¥i 

i:^lt^^<^nJ;9^^o £t>j::^P6 0© 

SMB©ttlS(::. ^CM2 2©lOT3^TMi 
^ffi^SMttffl»l*liia»©ttSStc/j:oT^S 0 c© 
T_tHB©)S^£ $ £ Cffiigtt t> © £ 5 i 
ifeCs ^SiJSS^C*fLT»i*iR2 2 © 5c W 6 

[0105] *&w<Dmtffifo&&mtttt!8?tz>m* 

20 9t^«8L^o T^=f>3 ^ >J h-^©^ffl^4 3 i^T. 

i ^a**suicJE(T©«3|BF*jet=»e urf^K ufc„ 

K - 7 ^-20at%^, i©^->f7 h^ffi 
l - >y ^-^4^© h ©»{:i±- *y >5r;U 
- 2 0 a t %^-y 7 hJ^^/^Uh©^^ 

-r-3PI3HUTJI|@^Ji^J5RUfco K^fife^tcttiStE® 

. ^^^^"^©^^^^rstsc^cfcj;^ 

5 0xHf7 K©»l^*W2lDUT. — 

-ti-^i^Cs »b-y^r^JK©3ES6^^<-rr^©^|pl 

[0106] mymomm*. &tiu&mz-$i*)ttvtz- 

[0 10 7] »«»trt»**-^CDtt#BCD Wfifi *±«*4S» 
MW-->^U iM«LT^o/: 0 C© 

^^©-^^©^^^^©m^rRisW^T 

^ilb, ^©Sf^^m^f^fiM^^rRjca^EP 
jolt, m*<DU^m.fa£m&m+m<DmEE£Lxm%. 

[0 108] 09iii3 CI&ftNo. 1 -em U/c. _hTK 

so n i oK^-^-rsttJsK©*^©. m&iztt-tzmmit 
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1, 3 2{:NiOg^ M2 1 f 2 2f:NisoFe 
^1^©&m<±M£©;£^©;U-^£ LTt£tfJ£ti 

£ a ffiffiKHHSSiffitt«lJIS^*5*^Ctt0 9 ©ft 

[0 10 9] ^KilHilTC ufr. A g, 
Au£igsJoU*:£#&C>'Ag, AuCT»^l 

[0110111 OteC u&©J?3££x.fcN i 0/N 
i Fe/Cu/N i F eif;fe^«ffi^«l> 
N i F eiri0M^O3^^^/:^T'fe^ o 
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x&3&m&/-$m&mxmmLxh^ 0 m^ft-tzm 

m,fr^<mt-fz>, t-#;b^j®£©m«&ffifn;a&si 
10 [ 0 1 1 1 ] m 1 1 l*N i F e wic c o ^jgsira Liz 

^sbs©**^*. ^3, umNo. 5^m^ 0 c 

o©ffl{;otxt. ffiStg'fWiN i F e ©-&■©*> J; * 

t c o £jgsirn-r 5 c i^i^©a^^m^^#^- 
[0 112] !K©*jffi^jlTftSaLfcfflB^3£fiLSI;*# 

^©#wj^3 iz&-t 0 mmmtwm^wmwmx 

20 [0 113] 

cam 



M 3ft 


K©ffifi£/S5 (a) 


m i%) 


mam 

(Oe) 


PCS 


No. 1 


H i 0/N i Fa/Cu/N i Fe/Cu/N i Fb/N i 0 
300/ 60 /21/ 40 /21/ 60 /300 


6.5 


1 2 


© 


2 


N i O/Co/Cu/N i Fe/Cu/Co/N i 0 
300/50/21/ 40 /21/50/3D0 


7.5 


1 3 


® 


3 


N i 0/N i Fe/Cu/N i Fe/Cu/N i Fe/Cu /N i Fe/N i 0 
300/ 60 /21/ 40 /21/ 40 /21/ 60 /300 


5.5 


1 1 




4 


N i O/Co/Cu/Co/N i Fe/Co/Cu/Ca/N i 0 
300/60/21/15/ 40 /15/21/80/300 


7.5 


1 6 


© 


5 


NiO/NiFo/Cu/HiFe 
300/ 60 /2i/ 40 


4.5 


1 5 


o 


6 


HiO/NiFe/Co/Cu/Co/NiFe 
300/ 60 /15/21/15/ 40 


5.5 


14 


<§> 


7 


N i 0/N i Fe/Co/Cu/N i Fe/Cu/Co/N i Fe/N i 0 
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